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The concern

• ESPAM1.1 irrigation calculations use simple 
algorithms

• Implicit relationships are stepwise linear
• Only three possibilities:

– supply > ET:  Recharge
– supply = ET:  Nothing
– supply < ET:  Pumping

• Recharge is the same for all parcels in a given 
class (and all parts of a single parcel)
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Reality 
Check
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Let's Examine the Simplifications

• What are our algorithms?
• What is reality?
• How much difference does it make?
• How often does it matter?
• Is there something we can do?
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ESPAM1.1 conceptual model 
(ground water only):

In-field Recharge = (P  - ET*A)

P = precipitation
ET = Evapotranspiration 
A = ET adjustment factor
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Calculated Net

Pumpage

ESPAM1.1 conceptual model 
(ground water only):

ET * A
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What is reality -
ground water only?

Actual
ET

Actual
Net Pumpage
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What is reality -
ground water only?

By the very construction of ET Adjustment Factors,
the integrated areas under the curves will be equal.
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How much difference does it 
make - ground water only?

Actual
ET

Actual
Net Pumpage



28 Oct 2008 11

How much difference does it 
make - ground water only?

Actual
ET

Actual
Net Pumpage
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How often does it make a 
difference - ground water only?
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ESPAM1.1 conceptual model 
(surface water only):

In-field Recharge = Max (P + Dh - R - ET*A, 0)

P = precipitation
Dh = field headgate delivery
R = runoff from field
ET = Evapotranspiration 
A = ET adjustment factor

*

* (manual adjustment)
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Water Supply

Assumed
Actual ETET * A

ESPAM1.1 conceptual model 
(surface water only):

Region of Interest
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Water Supply

Calculated Recharge

ESPAM1.1 conceptual model 
(surface water only):
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What is reality - SW only?

Water Supply

Actual
ET
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What is reality - SW only?

Water Supply

Actual Recharge
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What is reality - SW only?

ET * A

By the very construction of ET Adjustment Factors,
the integrated areas under the curves will be equal.
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How much difference does it 
make - SW only?

Water Supply

Recharge
ET 
requirement
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How much difference does it 
make - SW only?

Water Supply

Recharge
ET 
requirement
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How often does it make a 
difference - SW only?

Gross Diversion Depth

No.
Entities
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ESPAM1.1 conceptual model 
(mixed source):

In-field Recharge = (P + Dh - R - ET*A)

P = precipitation
Dh = field headgate delivery
R = runoff from field
ET = Evapotranspiration 
A = ET adjustment factor
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Water Supply

Assumed
Actual ET

ESPAM1.1 conceptual model 
(mixed source):
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Water Supply

Calculated Net
Impact

ESPAM1.1 conceptual model 
(mixed source):

Net
Recharge

Net Extraction
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What is reality - mixed source?

Actual
ET

Water Supply
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What is reality - mixed source?

Water Supply

Actual Net
Impact
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What is reality - mixed source?

ET * A

By the very construction of ET Adjustment Factors,
the integrated areas under the curves will be equal.
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How much difference does it 
make - mixed source?

Water Supply

Net
Impact
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How much difference does it 
make - mixed source?

Water Supply

Net
Impact
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How often does it make a 
difference on mixed-source 

lands?
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Bottom Line:

Avg. Model Net Effect = Avg. Actual Net Effect

if
we get ET Adjustment Factor right.

There may be some distortion 
in spatial distribution of recharge 
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For context, consider other 
spatial uncertainties in ET:

probability distribution:
crop type
soil type
slope
wind
management
disease
adequacy of irr. system

county Kc * nearest ETr * A
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Is there something we can do?
• Accept status quo
• Make minor revision

– In-field Rech = Max (P + Dh - R - ET*A, X)
– X to be defined by ESHMC

• 0 < X < (P + Dh - R)

• Make major revision
– On-farm water budget study for sampling of 

farms
– Modify algorithm

Introduce Bias?
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On-farm Water Budgets
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Modified Algorithm?

R = B 0 + B1 X1 + B2 X2 ......
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DISCUSSION


